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(57) Abstract: A method of re-starting a temperature swing adsorbing (TSA) device, wherein when the TSR device is stopped when 
the temperature of purge gas flowing out of a first adsorption tower (5a) in a regenerative step reaches peak in the regenerative step 
or thereafter, the gate and the atmosphere releasing valve of the first adsorption tower (5a) in the regenerative step are closed, the 
gate of a second adsorption tower (5b) in an adsorption step is closed and the atmosphere releasing valve is opened to discharge gas 
in a counter current direction against a raw air flow in the adsorbing step. Then the atmosphere releasing valve is closed to pressurize 
the second adsorption tower (5b) with the raw air to a pressure required for the adsorption step immediately before the re-start. After 
the re-starting, the regenerative step of the first adsorption tower (5a) and the adsorption step of the second adsorption tower (5b) are 
continuously performed after the TSA device is stopped. 
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[0084] ±fB(DM^#^*5V>T, ^0^O^2(Z)^(D+l : ^ai!j^CT^-e^fg[a^ 
t< 240^-0. 15 X (2405>-245» =207. 6# 



WO 2005/094970 



25 



PCT/JP2005/005922 



[oo85] mm, ±m0zi*x<Dmm±ntimT^tcm&ic$otf^ mmm5b^<Dr.m^tm 
[oo86] £i±<Dffi$kfab, 72mmt\s^M:mmw±L,xh, ^mcD^2<D-mm<vnmw) 

[0087] [tb^!j3] 

%Z>(DU7Q. 8^£re-Cfc3 0 ttM®\3X\*±, ^mm<7)M2(DWimz.^^X, 76. 8ft 
[0088] ^y^U— ^slsXfe, S^Xm^^^90^t-TSA^g^^ihbfc^(D^L 

[0089] miote, ±m^i*x(Dm.MJLn^Tisfcm&^&tfz>. ^m^b\H(Drmit 
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ffiffil. 7ppm, ±m4kWlZS5tfZ)W.M1g5b<D 



^ 



[0090] [itigS#!|4] 



[0091] v-3>-ete\ 



ihbfc^(D^Lfc 0 mMimtmmi^, M^sb^ov^-c, ^x@^#ik 
[0092] iii lm, ±mm*x\ mmm&mw&, mw^mmnm^mri^tcm^^ 



Sf:l. 53m)Kl:JoV^ ^1 



X@(DX^^^aS^^Jl. 7ppm, XfE^# 



l£:fctt5BR^5a<DX&>ffc^*£;&S#*Jl. 9ppm-efcofc 0 i(Z)^te, fem 



£&»90 3X<&1 \ 



[0093] [ittk$j5] 



. 6^*-e-efc^o it»!|5-ete\ ^K®J^2<Dfi^:Jol>-C, 207. 6^.l»t-T 
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[0094] ^3>-e{*, S£X@PBtea>k230#&{£TSA^Ba s ^itUfc1>tf>£ 

[0095] I3l2ri, _LfB&#-Cfr *3tb^K4Srx@^il*Tbfe^H:*3^5, ®*i#5bft(Z> 

ril^ilSM»^77tfc5o *tM^(7)^mfP(jBrS:0. 60m) ^jo 
VvC, S?niflg©rif^iiil^|)0. 3ppm, ±|B^#^*3(t5®*^5b 

m^p^*^5b^^Mm-r^f*M^M^^-^b^*^s^^v^^^i- 0 

[0096] [Jfct£$|6] 

[0097] #v^W— i ^a^-Ctt, S^X@^|^^215^^^TSAjggjO s #itb7ctO^ 
[0098] Bll3«, X|B^#-efT^^fc^^X@^^TbfcB#^^*5^. K^H£5bl*3<E> 
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(Drmitf^mmmmo. 4 PP mx&ofc 0 ^<D^m^. nmm^mm^u^^ 

[0099] [^Ji^!|5] 

7kftm.MM : :/n#^y— ifttt^ttT/v^ (MM :0. 88m) 

Xgl^^^rlJ : ^V— ^|±MNa-Xif ^-Th OB S : 0. 65m) 
WM^Ufct) : 620kPa dfe*fX) 
JgC^lfttfUS : 40°C 

vbtf^ (^^-^^^D*/J^^^ft) : 40% 
MWiJJ^Um. : 200°C 

«xmu#r H i:i2o^ 

S^X@B#^ : 1 20# m&^r^yZf : 3#\ M^T^ : 435>. ^SP^s^ : 62 

£\ #P]X*^/^X2^) 
[0100] v- 3 >"ete\ ^^^5a(DS^X@(D^^^76^^^TSA^g^ 

[0101] TSA^g<D#lkg^ S^X@^foTV^c^^5a^, ^X<D#£g!Cfc#tfiX 
mWU —jf, MX|i£fToXlXcP^fig5b^ ®* ig5bft^JEWciL ^X 

M^fff^ ^^5bP fc 3^J®^M^J:«9620kPa(^X)*X^PiiL, -WgL 

^^xm^ihBt^^^ig^^o^iixsiBbfc^o^bfco — jj, nmrn^m. 
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[0102] mi4&. ±m$kW~enM£titz 



[0103] nmm&. ±mn±i:n^mr\^fc^mm5aK^\^xi&M^co^:m^mmjin 



015^, nmrnik, n^^m^m^^xnt>ntzmm^u*mr^tc^^\z.^h 



[0104] &ikffi<DytMxftfrfrifc±mcD&j:ucDmT&, x@^«9#?t-c, ^^a^^- 



[0105] 72B#r^V^;ftB#rBl#ltL-Ob, «Pj!(D||3(D^(DSSail)^&^fflV^^ N fit 



* <o ^^^*«^75^^3g^0# j; *9 1> i##nx &^&< , ts Amm&n 



\X%Z 0 
[0106] lM1Mffl6] 



[0107] #£X@|§^k73#&CTSA3£«tf5#JhU HJfe0!l5^IU#tC x BR^jg5bf£ 
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[0109] ffglt, _hfBS^X@^||.Tbfc^^5a^*DV^T^£^#(Z)^-^^X^i 
IH18«. ffi£B»jfL S^X@^MV^TtTt?tl,fcP^*X@^||.Tbf c H^j-^{t^ 

[oho] \&^m(D^mxnt>fiti±m<D^-j:m(Dmr^ mmm^m^u 

-ry^-v&Zo <d rmm r m& \z& its ® * *g 5b ft © - * 

[0111] [H»J7] 

[0112] s^xsr^^^so^m^TSA^g^ihu, mmM5tmmK, m.mm5uz. 

[0113] m2o«, ±m^m^^xnm^tifcmm^Uffmr^tLmuK^n^, mm^ 
[oii4] nmw)&, ±mn^rM^mr\.±mm^5 a izm^xi&M^(D^:mxmmTM 

&\ XfB®*X@^^TL/c^^5b^*DV^-CS^xe^l[HltTo^(Di:L^:o 
®21W:. ffi&lb^ S^X@^V>-Cff^fc^X@^^Tbf c 0#^^j5ft§ 
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cons] i&ikfficDytm^ftfrtifc±mcD&j:mcDmT&, m^m^m^u 



[0116] ^S|©l3©li©fffil*iV^^ya^ ftM^^^^i^: 
[0117] [ttlfcW] 



5, 



[0118] ^^^.1/— i/ai/T^ S£X@|ffi£6^ib765^-TSA|£g^#ltLfct><7^L 
fc 0 -ttf^L S^XS^To-CV^c^*^5a^, ^T^^^K^ctl-CitL, 



X@^?oTl^ 



#Ubb<D£Uh 0 #Li/*zLU~-i ^B^-cn, ®^^5b^^^xgX7a^rli#b-CV^ 



/ * — o 

[0119] 023te, XfE^#^o-CS^$tvfc^X@^^.Tbf c 0#^j-^ft§, 
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[0120] UmW)%k. ±IBff4lS^llTUcfft5a(CfeV^fitf(D^i^lfI@ 

±iEK*X@3^Si!^TLfc!a*^5b^^:*3V^-CS^X@Srl|HI^Tofc 1 ^)<Di:Lfc„ 
[0121] ^K(D^3(D^#<DS^»^^^^L-CTSA^g?rMitii-6^, f£A# 

[0122] [Jfc|fc0lj8] 

[0123] ^^U— >g^-Ctt, S^X@(DH^^73^^^TSAigM^ihb^(D^ 

[0124] m25tt. ±m^K^xn^titcmMJM^nr\^tcm^K^n^ m.m^5 

[0125] £JL_h©J:5J!:, #3&Bmcfc*bti, TSA36e©^l#|ia©#Jhfll;:fc, 
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en ^M.mit^-mmn^wM^M.^mmir^nm^^m.m (tsa) mm&n&m 

TSA^g<£>#jSlb^?Sco 
[2] BiffBTSA^g^#t^$tbSJ^^f^^(DMS^5~45 0 C N ffi;^400~1000kPa 

(l&*fJE)-efc5lf^l|E4feOTSA3g«<DS^l(i^fe 

[3] ^«>fb^^«©is^^^ai^«ias^r^!Rip (tsa) mm<^nmm 

1 

t <t — (R /R ) X (t -t ) 

12 12 2 3 

t £x©tf>&jgii#ra (5» 

i 

t «#^x@0#r B i (#) 

2 

t ^BJEE^^y^Nrra (#) 

3 

R tt/^^iI(Nm 3 /i|) 

1 

R }^^ii(Nm 3 /Btri) 

2 
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[4] 



[5] 



[6] 



[7] 



[8] 



M^b^gliSM^^M^*tM-r^?U^^^^^ (TSA) =gg<D#£Bi 



^ ^m^aimm^m&mmisti^ mi 



TSA3£S<£>#j&ltj#i5fc 0 



QMM4kftmmm<vm^M,&mmir%nm^>?w.M (tsa) ^eosM 

IJflBTSA|eej6S'f?JhU^:^Sr£iLT©3o©4&#i) — iii) fcWJU 
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1 

t <t — (R /R ) X (t — t ) 

12 12 2 3 

t {iS^X@(D^iiB#^ (#) 

1 

t ^s^xmstp^ (#) 

2 

t Hs&PJEE^^y^K (#) 

3 

R tt/^^^HEI(Nm 8 /Hffi) 

1 

2 

iii) ftflBi) *5 it^MfBii) "C&V 

mmm^^^x^n^jiu^. m2mmmK^^xnmm^u^, f*itB#^^w 
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